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(57) 

^-;f^l/*il/-$HC1(DV 
C is*!*. rttttta>»i/iR1 t3>f>tC1 i£frL 

>-y-c 1 «ta)»«Miic»«$*t*. i c 1 rttt-eii. x 
7-r>^6(0tii*A<vc tt?^!Mtt4t?bt«. ±e 

Hi VEAL'S CX. V7hX*-Uatfr1 01*. 

8891*, S«E@» 8 SS> 
ic. 35156*31351 11*. ±Ett*^«3S**l*3!tL 




£*J(fi-r*>V? HX*-h#«i:» 
[8t*«2] ±C^«3539I*. -*©msi*«l::«IM" 

3g i: *t i»* c t * i fcaax-f 

[»#*3] ±E£«SUHi. ±B*:/*a«ft*l::tt 

r**7B#<*>m3S1it<DJt$£, 0. 3Ja± s 0. 4 JelT 
ICIKS L X 1* £ C £ f 1 *fc 14 2 C« 

[f&fSB<D8Mflfciil3J) 
[000 1] 

t;s*ic ct « mmm * ft ? xw ^ >^ u^fi u-* 

[0 0 0 2] 

a, vjtftLTjwi^(Mi-r*cti=j:y % a**e$ 

[0 0 0 3] C;rtt,X-<^^U*iU— ft 



[0 0 0 4] i&*x-lt* ±.U<J>i&mft£* **U=**3 
alz-^iO I c ( Integrated circuit ) fcW&LT 

[0005] C*V&(OX'f b*aU--$JB I C 

1=1*. X-f «>^>yu^fib-^^**l~4*^L, *lfl§ 

[0 0 0 6] fttt^0«ftttlfc*llllrLTfr&X 

<. x-<-y^>^U^iU-^^aflltS«^fe*. 
LfctfoT. ±ffijft3t»!ic*>txr, X'f-y^>^* ; f-(0 

£tt«V7 hX^-hlilll^ttltfcX-f^^^U^a 

[0 0 0 7] CC-C, 4-7MO«(lll*XWi&V7 h 

X^-htttefc^l-SttSEODXW^^V^U^i U- 

tt, 1 [A] S«OD«Hl*a)*EilX'f 

i**. ±Eic5iii. x-f^^^^js^szt. X-f 

ry^>^*^5 2<D3»a/aSt£tt»-*-$*8»tt5 3 t 
S«jlT*Sy, I C5 1<DV|N4I^^UXn«<DA* 
tt&5 4fr&$tt3;ri*«;ft&0rt*L-CVoUT M+^m 
toLXVh. COVfjUT 'J7**^^a> 

VrjUT *^J:yK«Lr«l6?ti4«3tt* 

[0 0 0 8]-*. I C5 1 rt»lClSlt&*lfcX^— 7 



VADJ fciWMtEVREF fc 31=* 
• [0009]*fe. IC51 

»*N&}t*r*fctt®vci»*A<aiT&*w 1051 
; SV7 hx$--uaitt6o. is«fctf. vci*i 

. 5 1 (DVciSi^l** 3>f^C5 1 *frLT»ift**t 
5 1 A<»ltt>*VCl>*. 

[ o o 1 o ] mi* . Jtia k ^ > vx* q 5 1 £ 
: *7iii»5 9i*5£mEisiB&5 8*H*jt$-ti-<&. c^tict 
: i cs 1 

[00 11]-*. h7^X$Q5 1 tHttKTS&. 

smstai6 1 1*. sfit^^L-c^vxv-y-cs 1 'vttaf 

■ 6 01*. Vd«I^O«ii*K«L, 17-7^5 6© 

Btwi. x-r ^>7&^5 2<D»aB*nai;j:««iS£*t. v 

[0 0 12] Htzs ^--r^75Q<j>wmm\** a 
1 o ic^-r <fc 5 i c 5 1 rtttlcBIt fcaifeftfiv 
R6U R62* jS^tfa^x^CeiKJio'CfTWfCU 

[ooi 3] tzztf. 3 [a] e«(Daa*<o 
y. saw c P f] a* £j*«m* 



$fIC5 1 ir&*.-C. ^«;f>yu^U-*ffl«) 
I C7 1 ^fflUfc»ttl*a>X-f '»f^U*aU->T 

ffiR7 1 fcJ:i;3^f^C7 1 SftftltL-CtMMft 
$ftoT04. ftfitR 7 1 >X>-*C 7 1 iCfc 

[0 0 15] I C(04|-?ft*iiJn*ttri=. ±!B«fcR 
7iJ3«fcU:3^7 i >-9-C7i*»iyf*lt*fc«). -tEi 

I C7 1<D^>/*7Hl»5 9*5«kt;V7h^*-Ha 

6 <Btii*«E VEA*IS« U-Cft^-r 
[0016] C<DXW^7*>yb^U-*lC*7»© 

J:5ir. uU^Stfl C7 1 a>VczNHFI=tttt^4t. ^ 

= y$tf&t&£fotzH P N t>7>V^^Q7 1*1 C7 

1 (crt-ftl*-*"*. z©h7>v^?Q7i©^-xi:8r 
irfc*. *>/*:7lHlt&5 9l4, C<D«EVEA*K«^ 

[00 1 7] -7J, 01 1 |Z3F-f 7.-< «V^>^b4riU 
-^|CV7 hX^-HllEStttt-r**^ B1 3I=* 
y-f*— KD I 7 2j3«fei;a>x>-9-C7 2 
* 1 C 7 1 ^Wlfr*. 4f-<3#— KD I 7 2(2. I C 
7 1 (DVcz^ta^T^-y-C? 2tffl|«i:ML. 3 
^^V-y-C 7 24>P> VC2« : ?-'^3fch'S*jft£**rl'-CO 
5. «JS. a>7*>-9-C7 2®fl&4|tt»lfe**ir^-6. 

[oo i 8] en i i^-rA**»5 4*aAr*t. 
i c 7 1 ©5£*ata6 1 it, vcata^jsjitfy'f *- k 

D I 7 2 * t> LT . a >ir>-*C 7 2 ^^05*31 1 61 

[a] $«i6-r-5. Lfctfo-c. vcawi^mtt. tu 
C7 2£c [f] t-r&t. mmay^Km^^mt 

tm 36<ISjat--6(^*f-3T. VEA=t ■ I61/C [V] 

<oayir±»-r* Q 

[0 0 19] hX^-h@»6 0tt. X5-T>^ 

T». *»Bl[att5 36<«l|»1-'57 l -f^f->y*^5 2a)ai 

[0020] £fc. JtfBy'T*— KD I 7 2*J«kl/a> 
f^7C7 2©S»Jat. A*«ttV|Ni:(OI«lrtt. 4f 
■Or- KD I 7 3fc«fct;»taR7 3 tfifcJIJKKIt fcftT 



[00 2 1] 

VC2^^tt | +** Ett, -« fe ' :>Tai **'*'* l&S! 

[0022] ±E<DlfflH£»*-f*fc*>l=- «*I*B1 
I 7 2<D*E»T©fc«K t>/t7@»59(Dt7l/ 

tt^ *=h.-e*v«<tftrf * 

| [00 2 3] *Jiai*. JUB©IH«JS*«*-Cfc3*lfc 
! fc«f -5 1 J**"*?. *7l»©tt!IIJt«** 

[0 0 2 4] 

l=; JI*^1IOT««*KftCfc»MEJ:l!rS©** 

[0025] ±E«attai¥i9:a)aiAii. a 

Mfttttli¥JKa>ttt * \z± c *fc««*t£*ifi«-f * t * 



[0 0 2 6] ±E*JttB*¥«l*. fl*tf» h"7 

[0 0 2 7] Ul±©*J«l=fcl>'C. M?f^yi/4fa 

u-9 ©■**£(*. WMMli*«©tt*fcWi*fcfe 

issn^u^^ftoti^. *f=, «£««#«© 

[0 0 2 8] «afltt&©ttit£ft*-f Sfcfc. KitH* 
*i U-* tfttX.«4MMtt £©ttffl L*lMS»*#Jt 

[0029] w±te7*^m<nt>&:&<»K±£fe™LU 

[0030] kx4»- ^*«ta^ 

&m*«E*<ms©ss»f* \s*Mz.mt*3T!<D*ii 

fcXr. ft*<^t*tiHltlM'«HMt«IIM-«. -^1^ 
[003 1] **u$>s., ^1B««fflO)e*i VP hx* 



[0032] *fc. &ffifc«JB<D8*fc*tfV7h** 

*j»OlHWtX-f v * U^fo- U-9 

[ o o 3 3 ] * 61=. ±ffi»attth^«^56«3Mi*^ 
fcX^ . v ge.>9*l/^ab— 9<D*(lltt£ I Crt(=*«L 

>9" ^ u-9 £ mre£ a. 

[O0 3 43 toslT. ±ffiJ£«3KS'CI*. *>&0>*a 
[0 0 3 5] R*4[2a>MI=IK«XW **>9*b*a. 

[0 0 3 6] ^XWWJWttlNtfttttttLTli* 

[0 0 3 7] t»*83 0fgWlz«Sx*y*>9*u*a 

u-9i*. ±csRa*/B*r*fc»i=. m**i*fci* 
^m^di-wr^^-^^comssttwtt*^. o. 31a 

±, 0. 4felTUJSSLTl^*Ct*««i:LTl>*. 
[00 3 8] ±tB*7ft<D;H**3&«>«»i: 

[0039] 

i ^oLH8i=ii-j^siwr*i:KiT©ay-cfc*. 

[0 0 4 0] E31 *%ffiJI$ffifcft«|«£ 
Sx-rvy>9*Hfa.u-9l*, itLT^yf^ 

i/^u-^Ks i c ij&>b«Mt$*vti*4o ±eic 
1 1*, viNSiH-t vout *TWi=*«-r«y-'j > h> 



LTVOUT HM*****- 1 c 1 »Voui*FI= 

*sp;»<biiia5A<tt«**vxj3y. vout 

[0041] -tf. U*«*V 0 <0«E*»ffiL'C#& 
*l-6»il*ttVADJ I** I C 1 (DOADJ «**^U"C. 

i c 1 w»i-«it&*vfcX7-T>^ 

EVREF *«fiMB**l*. X7-7>^6I*» VREF !=** 

Ht % x5-TV^6<Dtt*«ttVEAf=»^ x "C- W*® 
$&/)<4>fc< ^s^irT.^ a©**/* 

I*, ft«0)m*lcl8*>y*<-«©«£E*Vo IMP* 6 

[0 0 4 2] $ £lc. ±E I C 1 1*. a«3tttttfiSl8S*> 

5, ici \zm&±-r * t ««@» i ttim u 

[0 0 4 3] **J&»«l-0^X>r*V*:/9*U*iU- 

9i*. mx.12. ta**ai*3A*ificaaufc»ai*^ 

LfcibT, «ftR 1 fe<ki;3>T>-9- (»*) C 1 * 

fc, I C1ICI4. X7-T>^6<Dtt*lC»«$*ifcV 
C HFHfiWlttMiXtsy* ±IB»ttR 1 ©-«!*. C© 
Vc 4«^l=ft«$tl*i:^l=. ftffl*. ±E3^f^ 
C 1 *4>l-Cttttd4vCl««. tttis «ttR 1 ©*fttt 
»J:U;a>f>tC10)«lt l7-7>?6(Dtt« 

[0 0 4 4] XW«y^>^U4fiU— *<0^-> 

X^Q 1 (Da 1/9 91*. ±E«$aR1 fc3>-?>i*-C1 

C(Oh ; 5>5/X9Q 1 (D^— XlCVBEKl-t«>*ff*W*D 
-r^dtlckoT. Vc UTOtttfetfftGNDU'tJUi:: 
■C*. X-f >^>9*U^3.U-9<0^->/5*-7e I C 1 

[0 0 4 5] ICKDWWICI*. IC10>rt»« 

ST-^^sitffBK mmmw^m st, ±ev c 

f\;&-> u— 9*v*» «*<n»<fti=tf:i*.r'7-7 kx9— 



[0 0 4 6] ±!B5I*E@I»8I*. Mlft+VMim* 
fS**i*«*£-5l<D*EVS t LT I C 1 <D#»H* 

[0 0 4 7]*fc, KX*-hBIH Ott, x?- 
T>^6©tt*«EVEA*K»U» a^WEVEA*^ 

[0048] 0*Lfcl^ftffi^1ia«*&SBM&Lf=* 
tLTt, ;W**>?*^2©*a#MI*«4KS*l-C 
[0049] I C 1 I*. V|Nl|?fr&«4l«<flt 

*» 1 1 1 £3S u&t;* i s*ats (s«aai) nt. 

5l«Elalffi8!!)<i!iftU-Cl>4«^lc, ±etti*^Br£a> 

«*ssii2*3Stiit?»2s«a[ai[ (xm&s) 1 2t 
***ti*4. *i£«xsi 1 teJ:^»2S*3Mai 

21*. rtttlf©a>T>^C1|::*ffij&<Sflt*4t-Cl^i&: 

[0050] sifttaon i<D*3Sfiii m*. 

0>>B«m3Kl-l&»-f JMl«aE*lll3W*fc«>l= 

I <£<J. HfflMilsSjtfcl^ Lfc4<ot. 3HMBO 
SIJ£»©lC«*X-f -v^V^U^f a- U— * "CI*. * 1 £ 

mats 1 ia>rat 1 1 1 1 n z je*at« 1 2 a>«3ta 1 

[0051] i&ic. i7-7>?6©tijA£ViNilfiF- 

&oniax. i§52»iWEOxe-'<-X5' , -<^--Kl 34< 



[0052] iciJ:K»Kt**ifcxi;-^-^y'f* 

-F1 3 1*. MX.I& B2feJ:tfB3lc*1"J:3tt«Mt 
t«jfCJS«» Pl>«1 3«±l=t»*7>**>* 

pSL3fcttl SiWtfiaii 3b±lcl*. 
|c. xtf**->-WUflM 3 cA<»J*£4t*. iW**-' 
*A>Bi 3 c©f&ffil-l*. Hr!t<DffiJ*£fct*"C* pS© 
^IWl*ftALfcpH«MMIl 3d. 6*tfn8OT 
ttto£2EALfcnSi*«*8»"» 3 etfBJft&Jl'Cl**. 
fcfc. @a*ttfc»1 3 d • 1 3 el*. it^^YJH 
1 3o^Ut. 3bO>±*l=ttBL"Cl**. 
*fc, B*»M«i1 3 d • 1 3 e±IZl*. 

1 3 f • 1 3 f At****.. w>umhwm**ir:i>* 

[0 0 5 3] tZZT!. fltJ|MDX'f9f^U*aU- 

*-ci*. *7*©«»«W«MM>BB (B1 2#B) 
tV7h^^-h«<H<Diatt <B1 3#») fcfrfe, ffl 

Kli. ±BV5 hx*-hBBa>BB©#l=*M*lt 

[0 0 5 4] tc^tf. ^^UtHBl^ffft^^^^ 

U4raU-^T-lJ, BHC*-r*'5lw. ICKDVC** 

T. X7-7>^6(Dfi«««i:*7Bt<Dtt5«««3lt« 
BfcV7hX*-h«Bi*IWC**. **ttf>*. x 
if— xsf-f*— K 1 3*1 ci Ai=Bft*cfc£J; 
y. rt#i7i-$fim<D**Sbi=iW3re#*. 

[0 0 5 5] ±tB**l=fcl*'t. BUZ**" K7>VX 
iU-*&SND»ffc*. X7-7>^6©ai*mEVEA 

[v] transmit hh t<DH«t*-rB4a)^57 

[0 0 5 6] H^vX^Q 1 (D^— XI-BrS©«E* 
r. a>T>-y-c 1 |c*«$*ifc««A<«tttl$*i.. I C 

AlWEVEAA^StO^^L/^naTt^iO-e. 
* 7 08 91*. I C 1 <Z>«Aah*&«£«EBB8£# 
±ZMZ. LtA<oT. S«EB»8*«*St LT» 
^■T* I C 1 ffitUTl^*. C©tt*s I 

C 1 <©>B*«gSI*. S«EB»8a>*>B»JcitKT*« 

<2L. *>/^"7El»9teJ:i;»1 JE«SE»1 11*. V 
IM«ii^?>flt^*^-5X*«EI=«feo-C»^-f*<D-e. 
S*E®»8fl)ff±l«*»flF LTL^ft. 
[0057] *-**E£Tlf*fc£L-C. h^^vX 



I*, m 2 2*305 1 2*<3>x>-9-C 1 ^«at£tt&L 

4**E. -ffc*^ I C 1 <DVC 
-7>^6(Dtil**EVEAl*. «^AMC±#-r* (H4 
|Cjj*-f B*fflj&< t 1 JJITCOIBIH) . 
[0 0 5 8] £**»}& LT*«>»Ht 1*<8>iU tU 

73*EVEA*<*fc£»*^=* >u/<;l ' ,::ia "*'* fc ' ** 
>/^7[Htt9l*, 56*EE)tt8*«lttSi**. S«E 
0^81*. I CKD*»^*7J*0M6U *2S«Jta 

1 2££t?i ci©a0»a<»tt -<0*2 

s«35»i 2ii, $is«tsi 1 tmm^isT^-* 
b#©&**3S i chg2I*. m+mtuVs *7&a>a 

m*3£ I CHG1 1 =tt"<«i CKDtSSL x-y— 
60>aj*«EVEAtt> Hffit 1 ^©JWMKtfc^-Cfcjtt 
lc±#f-5 (H4|r*-rWlllj3!)<t Ub^&t 2<DMM) . 
[0 0 5 9] a^WEVEA^-tRL'C^ Br«0>V 

Oli. »lflf£88J&U fcB*mEVEAJ!> <: *tf>J£tf>t>4tfc$ 

2 ©SKIftlH LfcJ&toT. HSU:*"*-*? 

ftMt 1 fr&ftfH) t 2*-C©l», ICKDttlftttE 
2KJ&V0UT *E^9tt>d^C^M^ttd. C 

5 © n >t? >-9-^<&ft**3tfc if ic «k o T , 

[0 0 6 0] B4ic^rj:5ic, 3tm*BB56Ur^&B* 
Mt 2A<SiSL-C. tt73*EVEA*<85UM*U'<;U=2l 
-*ht. V7hX*-Ua»1 Oli. »^*fllih^-*. 

Vo ^»ELr^t>*l4»a«EVA0J KfcUT. X-< 

^astay ma a?ita>jM6B$ic;fcL*T, x 

7-7 >^6©ai*^4-r-6ttffia*ii*. i c i © vc 

T*8tt**iS. H6(c*-r«fc3l=» 15-7 

>?6©ti«li. aa«i<±i<4l:ttot. -*TA<o 
fc&lc±tfy. l7-7>^60^>i<»*t<4« 

[00 6 1] *fc. IS1 izijk-t A73«»4*#Jh*ti-* 
SCifLT. V|nS»^W«J**14*EA<BSGNDU^U 
l~<Eofc»£. h^l/vXSQKD'*— X«il::BB;by 



ma© j-7>v>x$q i s#a*#fc«^fc*^«^* 

[0 0 6 2] ±BA*«*4*&VlNil*^ttB:* t 8 ) »l 

So 

[0 0 6 3] Z^T», B4IC*-ri*nBt 1. fccfctf t 2 
1>J§£©3 >7*>"9-C 1 ^©*E*«3££ I CHQ1= i 

ii [a] . @as*3S»i 1 • 1 2tm#\,xv&nta> 

fc««3!E£ I CHG2= 1 11+ 1 12 [A] t+*k* t 1 = 
C1 • V1/ICHG1 HM . t 2=t 1+C1 (V2- 
VI) / I CHG2 [»3 C1 [F] li, 3 

>?>0-ci4>M-eftU. vi [v] li. ir^/*-? 

®&90)*>ls'<J\'s V2 [V] li. I7-7>^6(D 

[0 0 6 4] *7ft<DftJt*$$tt**$£l'?Sl*-? 
Ii. ±E?t««3S I CH6U -r«t7%fflS«9H»1 Ifl) 
til73*35l1lli. t?#*l£lt/J^t^t!!»<a*tt« 0 t 

[0 0 6 5] Lfc^ot. *Htt»»l=«*X-f 
^U4fa.L<— S»"Cli. I CHG1/ I CHG2* I 11 

/ (I 11+ 1 12) #0. 3*f>0. 4a»=>5c4*5 
IC ltf)liJ*>*3it nifc£tf«23£*ift 

[0 0 6 6] n^-T^C 1 <D&Wt3&A<. ^-7ftt^- 

<0J:?lc. *W*-K7 2^8ftlt«<TtJ:U. 

iftsx**. c*ii=«fey. ««E-c»fi5-c**it^« 

fife, fiitfv^ HftfifeSr. ^(DVnJI^ffl 



[0 0 6 7] fclvC. t>/t7iB8fcW*lSt 

atan iizo^x. B7©BBBfc»*3*% s&kkmb 
[0068] -fs*>*>. unsmasn n*. hh=* 

?E)8&9fcJ:tf*l£*3£3i1 1^ ?*>S*>&*tfc- 

[0 0 6 9] ±B*U>h*9-BBl 1 a I** 

X^Q12^LQ16I*. B1IC*-*"A.*W4*«V|||« 

[0070] »1S«3S3B1 ±Eh i 7>v 
| fs)$1 1 a<Dtti2l*35l1l£3£tf>«NPN hv^S?** 
! «©*l=«W***fflB»1 1 bfc. h9>i>X*Q 

[007 1] ±|BK : 5>v^.^Ql8*»«fc^Ql9l-*»® 
3W^8. ±Eh7>2?X4iQil(D3U^ai-^tt«4 

<DUl*«iSl 11 1*. H9>S?X*Oi8©3l'f 
h 7 Ql90>a U£ * *3S£<DfQlc$* L < fc*. 
[0O72] ±eg*tt@»l 1 bl*> ^-Xtal/> 
$ t fltSlM=NNK * ft*: N P N h 9 > i?X * Q 1 7*« * 

iffiSS^-O 2 1 lcJg«S*U X 5 I*. G N D 7 
-< >2 C>>tiife£*VCl*S. *fc. K^>^^Q17© 
h i 5>v;*3«Ql8<B' < — XlCfctttteilVC 
U4. IfctfoT. h7>y^.^Ql7l*- t»7-(>2 

-gODVBEl^ft^wtA^T?^*. V 

•So 

[0 0 7 3] -7J, *3tttdlia»1 1 cl*. X5*>^BI 
I Q21<DaU^5"^l*. ±E*U^hS7- 0&1 1 a* 



s?-<B/*7>**<fcfc*.-ci^i»* b-©«b*«* 

[0074] H5>S?^*Q21®X5t»*l*. * 

fcRll£l>LT»*£*U h7>9^Q20©X5 >^ 
\t s fA^^GND?^ >2 0^8Mfc£*VCl>£. h7 
>i?X*O!>VBE0>«M4fcL"C, V BE= (kT/q) • » 

n (Io /IS) AOO-C. 

I*, h9>i?X*Q21© x *"* 1 Wft* <kT/q) • 
I n (4) felT<Dl«, *-*tb*. h92/5?X*Ql3fe* 

t;hv>V^.^Q21«> :a ^^^* 3,EI 11*^ (k 
T/q) • I n (4) /RH<Dfl. 81***1*. 
±B£>t>. ktt7H;U'V7>S». ql***0>*«*s T 

[00 7 5] ±biimic£i*-c. Hii=*-rviHJi** 

S9-BB1 1 • *BB-r* h 5 012*^^0 
16l*. h?»5?X*aili:B-©aU***Bl11*Hi . 

[0 0 7 6] BBfttiiBB-1 1 c*«iat4h7>i?X 
$ Q20*S<fctfQ21<B'* : 5 >X#Bfc*i"CI.»*B. t*7> 
i?X$Ql2fr&BB&tt*=iL'9 *«SlMll*. 

0gSl 1 aOlilfttXIII. f**J*» h9S/5?X*Q 
11©=lU£*mS&I 111*. h9>i?X*Qi8©a^* 

[0077] *U>hS9— BM1 1 a©tt*«3Sl11 
fitJtlllL h7^X*Q20*5*tf ^^X^C^I^ 
{KBdMBJlAt (kT/q) • In (4) /RllSS 
tL&£* ?|hv>i?X^Q20^«* : ^Q21«)'^^XA<ffl 
*l*o LfcA'ot. h7>i?X^Q20l*. 
-Em 1 ■a>tUABXllllrBBLft4tt'« 

[00 7 8] ±Eh5>i>X*Ql9tX5«>^A<^ii<D 
H5>i>X*Ql8l*. *«EB*1 1 bfc*y^C-X« 

n*<3t*-r*. c<oe*. a u> h5^— sen 1 a© 

m*>«3Sllll*. ln= (kT/q) • I n (4) yR 
[0 0 7 9] ±EU1*«3S1 nli» mStttttillHlKl 1 c 



j [0080] -Us 

I ft ItKlHlB 9 bfr&£fcLT«ja**t"Cl* 

S ft. JtttRUl9bf*. ±IBVEAt**«2i:a)tt«tt* 

j |=J6tT. NPN Q»©*—X«***l* 

[0 0 8 1 ] ±SB5t*E®89 a I*, a U$ * fc*-X 

> «?X * Q 22® x 5 ■» * fc ^ ^ Q23(D 3 * 

| QMfl!>=il/9*fcfttt£*U h7>5?X^Q23©i5^ 
S«Elsltt9ali. *U>h57-i»1 1 • * 

7V^^Q22fc<feU : Q23l-fe«+*' < — *-X5?*IB 

j [0082] ±ffiitSKiatt9 bl4. IS'^A'* 

j iiODPNP h?:/vX$Q24*»<fctfQ25£* 

j »<DNPN K7>S?X$Q26fc<fctfQ27* N &#**^ 

$icj£«*;|t, h7>$>X*Q25<*>aU**li, 
S?X*Q27<D3U$$, *5<fcU : :£«Els|g&8<D*>/;*- 
?£*W*"ft h^i^X* Q29©"*— Xlw|£tt£4x-t^ 
ft. .tEh5>5'X$Q26<0 /< — XfcaUf>tA«I^ 
l=Set£*lTl*ftO>'e. h9>*2X*Q27l*. 1-7^ 
X^ Q26t 1^ Cm3!t* 3 ^ - x 5 y ^ M'sSK^r C t 

A<T?#fto 

[0083] ±ffih7>^X^Q24*5«k^Q25l= 
#jIO>x £ «y * It. -h U> h 5 7— @& 1 1 a £ MM* 
ft h7>S/X^Qi50)aU^^^8ia$*i» Bal/^ 
frf>-5£a>«3£££l+JRft ±ffi H5>vX$ Q 

26fc<fe^Q27WX5 ^^tt, GND^W>2 0|C»%* 

*tTi*ft. 

[0 0 8 4]Sfc. h7>i?X^Q24<©' < — Xl*» S« 
| ES8S9 a<0h J 5>*>X^Q22«>3U^^'^tt«l**i"C 
| fey. -t©«ttVB(024)t*. 2VBEl=«fc^"C^ft„ - 

1 1 a*«riE1-fth5>i?X^Ql6«>3U^f NP 
N h7>i?X^Q28©aU^5it«)ft«jjSICO<t)!l<*tT 
t^ft 6 -t82 I- v >$?X* Q28<*>' < — X i =J U£ £ fc l*S 



h^l/S/X* Q25<«> / <— X-XS v$ IBflEtJfcft. 
[0 0 8 6] Lf=36<o-C» Bll=«f h7>^Q1 
*»a£i*ftfc£Lt:, ±EX7-T>^6(Dtil*«tt 

/<-X*fcVB(Q25)l*. »1VBEtft«. VB(024)>V 
B(Q 25)-Cfcft. C<D«SL ^>S?X*Q24tf»*i* 
•« h 9 > i>X * 025*^3*® l J ♦ 
Q27^<*>A**tft (h->>^*026©3^*«*) 
d<h7>i?X^Q26«)A*«aE (h Q280=> 

u?*«ss) ^^fcmaii*. ±jbje*e 

®»8*«l»t-ft h^^X^Qa©*-*'***** 1 
ft. ca>*SSL h^>vX* Q 2 9*<#iIU S*EEB 
8£»Jt£-fr£. I8ll=*'f J CI *** 

«E@tt8A<#.it-rfta>-e. i c 1 *<$««-f 
ft. 

[0 0 8 6] *fc, B 1 I»5>S?X*01 £SMr 

fc. |> 9 :/3?X* Q25® VB(Q25)I** »1V 

BEfre>#S&KX#«-ft. VEA+VBE"C***-*VB(025) 

B(Q24)*iSjtfc*^ (VEA*<VBE*iffl*fc*=) - -tE 
tttjfilCs h7>vX^Q24* < *atttt' s ^ h7>vX 
at Q25* < 5»»r«tt^*^*. LtsA<oT. h^>vX 
^Q27^<DA*«3I (h5>5?X^Q25«>3Uf ^« 
Sit) I** h-7>e>X$Q27*fl , LTGND J 54>20^ 
3S*lft. ZOJttflL ±ffih7>5?X^Q29«>'<-X^I* 
*3SA<«I6 $ < tt y » h ^ > 5?X 4« Q29* < a»ttffl 

tici ©£Sii^mij£«t6-e#ft. 

[0 0 8 7] COtt*. *>/^-7ElBl9tt. 17-7 

tta*ff±*-B-T±c i c 1 a<j»«-rft«**«*-f ft 

VEA^VBE^ffl*^**. 3£«EISg&8*ttf* 

S-&ftct*<-c»#ft. ^->/3i-7iatt9a)5*->u 

K;Uit8VBE^**o 

[0088] X^— 7>^6fc«fctf*2£«a 

381 2(coL^T. H8<D(aiaHI=*^*. »«BlcBiWr 
ft. 

[0 0 8 9] *2S«a»1 214, K-X*<*a<DPN 
P h5>i?X^Q31*J < kl^Q32**^'**^> 1-57- 
L"Cal«^F*t-Cl^ft. 58h7>i/X^Q31 
*J*tfQ320X2«y7i|*. J6«ES»8<0»ft+, 
(D*&VS t*fc*l4t»7'f >2 2lctt«*^ h7 
>*/X5iQ32CD'<— Xta StMcft«**t 

^ Q32<Da 5 *3li: *31 1 12^ 1^ C131 1 12* 3 «^ 

$*/Pbffl*|-e#ft. 



iS J:U:tSftRl2*^ LXG N D7-f > 2 0<M**fe**Vt 

2 • VBE) ■C«**.4-*®«ffifc*y» h=>vX* 
Q32©3U^^«3SM2l^ (VS -2 ■ VBE) /*12 
fcfc. ifSVBEl*, h = >S?X*Q32. 
Q33<0^— X-X5 ^ ^IB*E"Cfc*. 
[0 0 9 1 ] £<D«*. »2S«3»» 1 21*, H 1 

l**BU 112= -2 • VBE) /Rl2"e**ft£- 
Sg<D*3£ 1 nm*tho ±ES«ElaItt8^Vs *- 

CDtil*«S5 1 121*. jaRRl^**^*"^**** 1 ' 
jE*EB*8jWM:LTI****. tB*«3S 

I i2l*oicfc.&. 

[0 0 9 2] -2u 17-7^61*. BUC^-TO 
\ ADJ «*^6«Mi4*t*««l=ll*9 6l , » OADJ 

i wai**t*»a«Ei:nctiE*tta*#*AaB*6 

j a*«jfCUS. ±«BA*@tt6a«*Jilc-r*NPN h 
=^v?X*Q36fc<fctfa37l*. Ift*I©i5'^A< 

j H^>S?xaiQ37«)3U^7»^l*» h = >-;?X*Q36© 

! [oo9 3] £f=, h^i/^x^Qsefl^-xici*. ± 

4^ZZ*WtfciXX\.**h*!IZ* fttt$<HtGNO 
7-f>2 0^»3*itl*4. Stale. ±Eh7>i?X 
> * QMO)*— XI*. h7>S?X^Q37t, Jiffi* U> h 

s 5-B»t«wrt-« h 5 i/i?x* Q35 tatm&izm 

[0 0 9 4] LfcA'ot, h?:/9X*Q35fr&1Mfc& 

h5>?X*Q370*-Xtttt*HKl**ft. *-X^3S 
! *V-5*3ttl-«koTh7>vX^Q38*<*aL. 

6 aWtb^^fiC-efc* K^^X^C^©*— X*tfc£ 

I E£ffia-e#s. 

[0 0 9 5] X^-T>^6I*» X(9»A^1 

ONPN h?>i'X*Q39&J:tfQ40**&4Mt&ll, ± 
EA*lsI»6a<Daj**EVADJ i£*«EVREF 
tfcirt-5ifc8(sl»6b. PNP h7>?a*Q41&*tf 
Q42A^tE l J. ±ISh : 5>5?X^Q39^«l6-**'6«aEt 
H-O)fg^UJ*t-6*l/>h5 7-0B6c. J3J: 



[0096] x^-T^eomafc-tlBh^VvX* 
Q 39 ©/<-Xt<DlBII=:7>4T41SSil-«fcoX. x=-7 

Sit-SO)-?. f. = l/i?X*Q39<B=>l'***3S tt '« 15 

[0 0 9 7].$*:. ttttS86b«itfm>7>^ 
^Q39©^-XI*» jSSt**U. A*0»6a(Oto73 
^i«**ltl^. h = >e?X*Q39£**l-fc£ 

h ; 5>S?X$Q40<» /< — XI*. «*l*. H 1 
E@tt8$»E-r-6Jft^U-C±jaUfc»*«EVREF l= 

*y-»cf*fc*VCl**. h^:/i?X*Q4O0>=« 
U**l*. «fiC*7>LT±ES«Eiatt8A<-S©«E 
VS *WJ0**««5-f:>2 2^*11**1X1**. Lfc 

tfoX. h5>5?X^Q39fc<fel^Q40© x 5^f *fit 
I*. VREF -VBEtfcy. ±C»tSRl3l=35^**a I 
131*. 113= (VREF -VBE) /Rl3l=*f*3l=, * 
ftRl3<0«fiittRl3^«fc y*»6*t*. 
[0 0 9 8] -J, h = >vX$a39<D"<— XfcftXfe 

■5V ADJ I*. VADJ = VREF -VBE(Q39) +VBE(040) 

Lf=A<oX. VADJ = VREF £f*fc*>l= 
I*. VBE(039) =VBE(040) Xfc^J&S****. fcfc. 
VBE(039) I*. h?:/2?X$Q39a*<—X-X5?*IH 
*EX*&y. VBECQ40) I*. h=>vX$Q40tf>'<-X 
-iS'^BIIitti. ::t3. h = >i?X^O)VBE 
©!$tt£LX. VBE= (kT/q) • In (I 0 / 
IS ) <BH&A<j£ya:oa>-C, h = :/i?X $0390=3 1/ 
9 $*3£lCHG2£ h7>vX$iQ40©3U^7i*3l1 15 
tCDfHIlrli. ICHG2= Il6®Wi* t J*yA"3. ^<*>** 
Slh^>i?X^Q39fcJ:i;Q40l=*a® x 5'y^lc 

WI**ifc*iftRl3*SMt««« 1 13«*» 1 13= I CH62 
+ 1 15=2 • I CHG2i&y. I CHG2'*. I i3lCJ;oXiW 
B$*i&. 

[0 0 9 9] ICH62= 1 11+ 1 12"<?fcy. Ml: 

I 121*. 3 : 7~4 : 6a>IBII=K£S4lXt^. MifcL 
fc*5l=. ««9KM1^U M3l*. M1= (kT/ 
q) • In (4) /R1U I 12= (VS -2 • VBE) / 
R12. M3= (VREF -VBE) /Rl3"Pft v J. 
RlU Ri2*J«fet/Rl3©ttl=«fey. -t^^KS*^. 
4. 

[0 10 0] Lfc*<->T. *SUfi»lll-ff* IC1T? 
I*. 4HKttRn&k*LRi3€ I C 1 rt»C»JW*»» 

*»ftRl1^ULRi3*»fi£-*"i)l»0)^air^.lib 



•< • 

;f 
? 

i * o 10 1] *fc. ±E«»i4«»*!sl»6 d tt. ItHJ 

! ±E«ttR31*5*tfR32®W»* fc, "" ?:/ 
[0 10 2] rt»tt«MIIB*6 dl*» «t*R 

[0 10 3] fel±<D«k3lc» *S«fi»fil=«*^-<^^ 
U4f a. U— £ J3<D I C 1 1d*. S1 1 * 5 

-So i c 1 1*, vc awnm-m-cuns. 
zmi?z>*^/*?®ni9t. vc «ffa>«ttic*c 
u-^^«a-r«.v7hx^~na»i otsfliiT^ 

-So ftn*.r, vitfR?fr&*ft4tilUfrd4vci*ftn. - 
1 11 £ Vc «^^«t*S-TS« 1 5£«3tS 1 1 
SaEB» 8 <DMHPBtl= VC*I^S«* 1 12*35 

L&fc^stmataai 2t*«i^rt»y. vc **i=it 

! -So 

[o 1 0 4] -t4t«)?t, i c 1 rtiw^-rsct^BK 



I C 1 ^JMtltLfca 
^b^paU— ^fcfelvC jt"7B*(D«5Pllt«3MM&fc«fc 

ttttitaa* hiHHTC* 

4. 

[0 10 5] jJ-7l$<D3fe««3& I CHG1 

*«msft i cH62t *-t*i-e*v9n=»s-c**«>^^ 
WMattitNtttt* fc*LM*, ^^i?^*Qi®a 

[01 o e] tun, 

au-*-ei*. ii«mi ifc«fctf»2g«ataai 

2t*WtT. ?E««3SlCHGlfc*t;iCHQ2*»Sb"C 

*$ I CH61 *** I CHG2*»5g L t * L>. 
[0 10 7] fc«U »156«3t»1 1 £*25t«3*3S 
1 2t*Klt-5t*l~. *>/*70!&9A<5£«EIIl» 
8£*Jt*1i-Cl*-&*£» *2S*a»1 2**±*1t 
*Ctl=«to-C. *7Btl=*lt« I C 1 ©iMJNIitt* 

[0 10 8] *7«©3t««3tICHQli:, 
«(D3t««3SlCHG2t^ 1CHG1/ICHG2#0. 3JJl± 
o. 4eiT!c)5:S«k5l~»S-rft^i:lc«fcoX, *:7B* 

[0 10 9] x?-7>^6(DliJ*i:V|N4i*i: 

(0(ai=^-r-5SEi«wfiEa)xe-/<-xy'r*-Ki 3 

*I C1rtl=Slt*Cfcl=*y. V|||f|?C0lO$ti« 

i,. 1 ci (D^f*itffla**e.i-»i3fc*4«)'e^ x-r 

[0 110] ^SIlfi»»l^«SX-f v?><f\s 

HSlHtSi 1 fc<fctf»2J£*»38[ 
1 20>ai*«3ilI11 • 1 12^, E8lC^rX7-7>^ 
6©rt»«3t I 13t*» «ftRH<t^LRl3«>»tt11l: 

Rl1«^LRl3t 1 C 1 rticj&jfc-f >5»I-EK 
■T-S4:*lc. =&»fi.Rn^^URi3«^»*'C > **l'T 
l*-6. C^lCfcy. ^JgfitRU<EL^LRl3*»Jfi"f*» 

<D^D-bxif t>o#*jtp««-e*^. I C 1 0>»tt 

&»#Rllfc^LRl3<»ja&fci&-3££fc4. 



[0111] *«t»»=«*^-ff*>^ l/ * 

ADJ *JUt^flMW*«EV 0 *«-ttL-C^L, ft« 

8S»St©@aHt«EE£»a*aEVADJ fc b"C I C 1 ^EPfc 
LXt*U\ **«EVREF t»il«ttVADJ **** 

[0112] *fc. *HJfi»»-ei*^ »EI®^*^ 

[0 113] 

«i«f*fc*i=. ■»*m*«©Hia'^t**«La 

[0 114] fiLt©MAl=J:tK &«*|«ffi©8*£V 

/*7«Mltft. fcJ:tf*?a*©«58««3MM6*SIS 
■e#t. Lfci'ot, ttMHL *:7B*©tt5Sll*3Mi 

IK. SWV7l«^-Hffi(Dit$. 

©Hi* £ffll*T*T 5 X-f y f \s9 U4f a U— * $X9l7* 

ait4j&£©fc&§*©*^iWiift-e£3©"e. 
[0116] »k.t, ±E***jrci*« *>m<r>wm 

A-f ^>?U*aU-*#5M!HC*ai*|&***Xfc 

ffi L fc*. -C -y f- ls*f U^ri U— $ £ * i: I* o 3» 

[0 117] R*«2©ftflKfltS*'r ?*>*b*a 



mast. ±wm«w»ib#*««**«*1'" cix 

[0 118] **UJ>;U *»iwa*iM«B«ia** 

[o i i 9] «#« 3 ©»»=«**-* -vf-^VXs**. 

BLt©*3l=. »*jJU**=i*2©*W©« 
«|cfcl,*T:, ±B««SHH*» ±B* >*©«««•=** 

***7l!*©*3«il©tt**. 0- 3«Lt.» 0 4KiT 

[0 12 0] **U**~ tt*«1*fcl*2©»B©8l* 

icmiT. ira*:?B*©8»*3i©«3*i:««B#ra©s 

x # -s 1 5 * o 

[0a©«i*fc»IS] 

[01] *J8WO-»lt»«t* , *"*©"C* l i'* X'f-y 
* U*a u-$ ©«MH***1" ?a * BXfc 

4. 

[H3] ±ey-r*— Kowt** 1 *". B2ca-.au 

*«»riE0-efcS. 

[06] ilEX-f y*:/$fU*a.b— *l=i3ivc. ESt 
ai:»t4i?-7V ?«©tttt*tt* * * 4 

[07] ±ffiX-f •v i ?>^U4faU— 4>l-*Jl x "C. &1 
£«aS£*>/*:7lal8&fc***lal»0'C&&. 
[08] ±tBX'f ?f>^l/*ib-'>l=^t. *2 

[09] tt^tw^rt.wri&y, «m*isx-<f ^> 
[0io] ±ffittta*a^.-f »f>yu*ai/-* ©x 
[Hi 1) te©ft*fl**-*-*©"efcy» Ktt^iix^ 

[012] iiasttoasaxw y^^u^aL/— 

L^T, *>/^"7lHlB*ttff$^41i^©*«5©««73 



[ff*a>K9l] 



1 0 

1 1 

1 2 
R1 
C 1 
Q 1 



«1£*9U1 (Sift*) 
«2£*%3I (S«3i») 




[02] CB3] 





[B6] 



[Hi 2] 



X5 




WO IK 10K 



61-9 



ERROR M4P 



Q71. 



—|l V*r- 

C71 R71 



[07] 



.21 

5 



r 



ray >y 



|Ql7 

Lr 



4- 



11b' 2^) 11 11c* 




[01 3] 



5 MD 



Vea 



BtRORJMP 



M73 



R73 X C 72 



'71 



Oadj 



:OI72 



HI— Wr- 
C71 R71 



[■8] 





[Hi o] 




PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-1 21 535 

(43)Date of publication of application : 06.05.1997 



(51)Int.CI. «■ 3/155 



(21) Application number : 07-281056 (71)Applicant : SHARP CORP 

(22) Date of filing: 27.10.1995 (72)Inventor : WARTTA HIROHISA 
U^uate ot Tiiin B HIRONOBU 



(54) SWITCHING REGULATOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to use 
a low consumption current function during OFF from 
terminals for connecting capacitors by commonly using 
externally attached capacitors for phase compensation 
and soft start . 
SOLUTION: Vc terminal for a switching regulator IC1 is 
grounded through a resistor R1 and a capacitor C1 
attached externally. Also, a collector of an NPN 
transistor Q1 with the emitter grounded is connected to 
a connecting point between the resistor R1 and the 
capacitor CI. Inside the IC1, an output of an error 
amplifier 6 is connected to Vc terminal. In response to 
the voltage VEA of said output a soft start circuit 10 ± 
limits the conducting time of a switching element 2, and 
ON/OFF circuit 9 controls the ON/OFF of a constant 
voltage circuit 8, Moreover, a first constant current 
source 1 1 always applies a second constant current 12, 
and a constant current is supplied to said output during 
the operation of the constant voltage circuit 8. 
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